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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of a solid electrolytic capacitor. 
[0002] 

Pescription of the Prior Art] The sohd electrolytic capacitor of the structure which forms a dielectric oxide film in a valve action surface of 
metal, forms a conductive polymer fihn on this dielectric oxide fihn, and is made into a solid electrolyte is proposed, hi order to apply the 
conductive polymer film by electrolytic polymerization as a sohd electrolyte, after forming the conductive polymer fihn by the chemistry 
oxidation polymerization as a precoat layer on a dielectric oxide fihn, the sohd electrolytic capacitor of the structure which forms the 
conductive polymer fihn by electrolytic polymerization on this conductive polymer fihn, and is made into a solid electrolyte is proposed 
(JP,63-1733 1 3 A). Moreover, after forming the thin fihn of conductive metallic compounds, such as manganese dioxide, as a precoat layer 
on a dielectric oxide fihn, the solid electrolytic capacitor of the structure which forms the conductive polymer film by electrolytic 
polymerization on this thin film, and is made into a solid electrolyte is proposed (JP,63- 158829 A). These capacitors are excellent in the 
frequency characteristic, an electrical property, and thermal resistance compared with the conventional capacitor. 
[0003] In manufacture of these solid electrolytic capacitors, when contacting a conductor fi-om the exterior and forming the conductive 
polymer fihn by electrolytic polymerization, there is a possibility that a conductor may damage a dielectric oxide fihn physically, and in order 
to prevent this, the method of carrying out covering protection of a part of dielectric oxide fihn by the uisulating macromolecule is proposed 
(JP,62-261837,A). Moreover, m order to control uniformly the area which forms a solid electrolyte or to protect a weak end-face portion to a 
withstand voltage, covering with an insulatmg resin the portion which does not form a solid electrolyte is used widely. Since these covering 
methods generally carried out application hardening of the insulating resin or were performed by stickmg an insulating tape etc., adhesion 
might also spoil capacitor properties - it is bad, and a pinhole occurs on an application fihn and a withstand voltage falls. Moreover, there is 
a problem also in workability and mass-production nature. 
[0004] 

[Problem(s) to be Solved by the Invention] The place made into the purpose of this invention is offering the manufacture method of the solid ^ 
electrolytic capacitor which forms the insulating paint fihn which is uniform into a part of portion [ at least ] which does not form a solid 
electrolyte, and does not have a defect, and was excellent in mass-production nature in the solid electrolytic capacitor of the structure which 
forms a dielectric oxide fihn in a valve action surface of metal, forms a conductive polymer fihn on this dielectric oxide film, and is made into 
a solid electrolyte. 
[0005] 

[Means for Solving the Problem] This invention persons came to complete the manufacture method of the solid electrolytic capacitor which 
can solve the above-mentioned problem, as a result of inquiring wholeheartedly. 

[0006] Namely, it sets to the solid electrolytic capacitor which comes to form a solid electrolyte in the position of the request on the valve 
action metal in which the dielectric oxide film was formed on the fi^ont face. After forming a polyamic-acid fihn according to 
electrodeposition from the electrodeposted liquid which contains a polyamic-acid salt in a part of portion [ at least ] which does not form a 
solid electrolyte. It is the manufacture method of the solid electrolytic capacitor which carries out dehydration hardening and is characterized 
by forming and insulation-izing a polyimide film, and is the manufacture method of the solid electrolytic capacitor characterized by 
performing masking removable in the position of the request which forms a solid electrolyte in this manufacture method. Hereafter, the 
manufacture method of this solid-state electrolytic capacitor is explained in fiiU detail. 

[0007] It uses in the configuration of the monotonous veneer or a monotonous laminate, winding, a sintered compact, etc., using aluminum, a 
tantalum, or titanium as a valve action metal. The case where aluminum is used by using this invention as a valve action metal is explained. 
[0008] After connecting an anode plate lead through a lead tab, performing electrolytic oxidation in solution, such as adipic-acid ammonium, 
^gj, *+**+*+***^g ^ont face of an alimiinum foil, and forming a dielectric oxide fihn in a front face, it masks only at the portion which 
forms a solid electrolyte. Masking uses the material which can remove and does not dissolve in polyamic-acid salt electrodeposition hquid. 
Adhesive tapes, such as an oak which gives an example, a polyimide. and polyester, are stuck, or the water soluble polymer which is hard to 
dissolve in organic solvents, such as a general resist material and polyvinyl alcohol, is applied. When screen-stencil etc. is used, these 
applications can form much masking sections in the foil of a large area at once, and its mass-production nature is good for it. 
[0009] How to form an insulating polyimide fihn in portions other than the masking section is described below. After making a 
tetracarboxylic acid anhydride and a diamine react and considering as a polyamic acid, it dissolves in an organic solvent, a base is added, a 
part or all of a carboxyl group of a polyamic acid is neutralized, and the polyamic-acid salt used for electrodeposition is obtained. Although 
not limited especially as a tetracarboxylic acid anhydride, a compound as shown, for example in (I) - (6) of ** 1 can be used. Especially as a 
diamine, although not limited, a compound (X expresses O, CH2, S02, C (CH3)2, and C (CF3)2 among a formula) as shown in (7) - (10) of 
** 2 can be used. Moreover, aliphatic diamines othet than these, such as ethylenediamine and a hexamethylenediamine, can be used. 
Although it will not be lunited especially if a polyamic acid is dissolved as an organic solvent, high polar solvents, such as a - 
dimethylacetamide, and N and NTJ. N'-dimethylformamide, dimethoxyethane. N-methyl pyrroHdone, N-methyl caprolactam, and dimethyl 
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sulfoxide, are suitable. Moreover, although not limited especially as a base, there are nitrogen-containing complex aromatic compounds, 

such as alkylamines, such as inorganic basic salt, such as inorganic hydroxides, such as a s6dium hydroxide, and a sodium carbonate, a 
trimethylamine, and a triethylamine, a pyridine, a quinoline, and an isoquinoline, etc. 
[0010] 
[Fonmula 1] 
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[0012] The poor solvent of a polyamic acid is added suitably, using the polyamic-acid salting-in liquid obtained as mentioned above as it is, 
and it considers as electrodeposted Uquid. Although the poor solvent of the polyamic acid used at ttds time changes with polyamic acids to be 
used, generally there are nitroalkanes, such as organochlorine compounds, such as aromatic hydrocarbons, such as ketones, such as alcohols, 
such as a methanol, ethanol, ethylene glycol, a propylene glycol, and a glycerol, an acetone, a methyl ethyl ketone, and a cyclohexanone, 
benzene, toluene, and a xylene, a carbon tetrachloride, and chloroform, a nitromethane, and a nitroethane, etc. 

[0013] After being immersed, using as an anode plate the element which masked this electrodeposted liquid, being electrodeposited by 
impressing the voltage of I -300V between external cathode and forming a polyamic-acid film in addition to the masking section, dehydration 
hardening is carried out and a polyimide film is formed. The chemical treatment of being immersed in heating dehydration processing, or an 
acetic anhydride / pyridine / benzene mixed solution performs dehydration hardening. An electrode position process can cov er a unnecessary 
portion also with the foil of a large area at once, and is excellent in mass-produc tion n ature with' the foil. Then jnaskmg material js removed 
a nd a solid electrolyte is formed in this portio n. In addition, only a predetenniiied portion may be flooded withelectrckleposted liquid; wTthout 
masking, and formatiSnof an electrodeposted polyimide fikn can skip the process which removes masking material at this time. 
[0014] As a solid electrolyte, an inorganic semiconductor, an organic semiconductor, and a conductive polymer are used. When using a 
conductive polymer, the conductive metallic-compoimds layer of forming a conductive polymer film according to the chemistry oxidation 
polymerization of a conductive polymer monomer, or forming the conductive manganese dioxide layer by the pyrolysis of manganese nitrate 
fu-st, is formed, or a conductive precoat layer is formed in the conductive polymer solution of solvent fusibility, or the solution of a tetracyano 
quinodimethan complex by carrying out immersing dryness etc. Then, this element is immersed into the electrolytic solution containing a 
supporting electrolyte and a conductive polymer monomer, a conductive precoat layer is contacted in a conductor fi*om the exterior, it 
considers as an anode plate, electrolytic polymerization is performed, and the conductive polymer film by electrolytic polymerization is 
formed in the front face. At this time, if the conductive precoat layer formed on the electrodeposted polyimide is contacted and a conductor is 
used as an anode plate at it, a dielectric oxide film will not be damaged, 

[001 5] After an appropriate time, a conductive paint film is formed in the conductive polymer film fi"ont face by electrolytic polymerization 
with a carbon paste and a conductive paste. Then, sheathing of sealing in a resin mould or a sheathing case is performed, and a capacitor is 
obtained. 

[0016] Since a part of portion [ at least ] which does not form a solid electrolyte is covered with an electrodeposted polyimide according to 
this invention, it excels chemical-resistant, and it is uniform, and thermal resistance and since it excels in adhesion intensity, the leakage 
current becomes small and the capacitor property is excellent. Moreover, since a polyimide can be once formed in the whole surface by 
electrodeposition also with a large area foil, it excels in mass-production nature. In addition, after covering the unnecessary portion of an 
unsettled aluminum plate with an electrodeposted polyimide first and etching and degassing the non-covered section, it is also possible to 
foim a solid electrolyte and to obtain a solid electrolytic capacitor. 
[0017] 

[Example] Hereafter, the example of this invention is explained in detail based on a drawing. In addition, the "section" used for below 
expresses the "weight section." 

[0018] After carrying out the chemical conversion of the lOOmnMclOOnun aluminum plate which **********ed example I fi-ontfaceby 
30V in adipic-acid ammonium solution and forming a dielectric oxide fikn, as shown in drawing I , polyvinyl alcohol was screen-stenciled, 
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masking 2 was performed, as further shown in drawing 2 , the polyimide tape was stuck and masking 3 was performed. On the other hand, 
the p-phenyiene diamine 9.9 section and the pyromellitic acid 2 anhydride 20. 1 section were made to add and react to the dimethylformamide 
70 section, the polyamic-acid solution was obtained, the trimethylamine 5.4 section and the methanol 70 section were added to this, and it 
considered as electrodeposted liquid. After having put this electrodeposted Uquid into the stainless steel container, being immersed, using the 
masked aluminum plate as the anode plate and being electrodeposited for 10 minutes by 40 V by using a stainless steel container as cathode, 
predrying was carried out at 70 degrees C. Next, after washing this board in warm water and removing the masking material of polyvinyl 
alcohol, it heated at 250 degrees C and covered with the polyimide film of 20-micrometer ** except the masking section. After flooding this 
board with a pyrrole 2mol/l. ethanol solution, it was immersed in 0.5 mol/1 ammonium-persulfate solution, and the polypyrrole film by the 
chemistry oxidation polymerization was formed. Then, in the electrolytic solution containing pyrrole monomer 0.5 mol/1 and 2-naphthalene 
sulfonic-acid sodium 0.3 mol/1. the electrolysis-with-constant-current polymerization (0.5mA/piece, 90 minutes) was performed between 
external electrodes, and the polypyrrole fibn by electrolytic polymerization was fonned. This board was pulled out from the electrolytic 
solution, after lengthening and removing masking of a polyimide tape, as shown in drawing 3 , it cut on the electrodeposted polyinude film 
and 50 elements were obtained. After having attached the anode plate lead in the portion which lengthened and removed the polyimide tape, 
and having applied colloidal carbon and the silver paste on the polypyrrole fihn, forming the conductive paint fibn and taking out a counter 
electrode from the part, the mould was carried out by the epoxy resin and the capacitor with a rated voltage 16V and a rated electrostatic 
capacity of 1 0 micro F was completed. The average of the initial property of the obtained capacitor is shown in Table 1 . 
[0019] In example of comparison 1 example 1, the capacitor was completed like the example 1 except having used and applied the roll all 
over the aluminum plate which masked the polyamic-acid solution which made the p-p phenylenediamine 9.9 section and the pyromellitic 
acid 2 anhydride 20. 1 section add and react to the dimethylformamide 70 section instead of using an electrodeposted polyimide fihn. The 
average of the initial property of the obtained capacitor is shown in Table 1 . An application fihn is uneven, a pinhole occurs and the 
capacitor of the example I of comparison has the large leakage current. 

[0020] The chemical conversion of the with a width-of-face length [ 6mm length of 4mm ] which attached the example 2 anode-plate lead 
aluminum foil was carried out by 60V, and the dielectric oxide fihn was formed. The polyimide fihn of 30-micrometer ** was formed in the 
portion which considers as masking on both sides of 4mm of points of the side which has not attached the anode plate lead of this foil with a 
Teflon board, is flooded with the electrodeposted liquid of the same composition as an example 1 in this foil, performs electrodeposition by 
70 V for 10 minutes, heats at 200 degrees C, and has not been pinched with a Teflon board. After removing a Teflon board, it was immersed 
in the manganese nitrate solution of specific gravity 1 ,4, this portion was pyrolyzed at 200 degrees C for 5 minutes, and the conductive 
manganese dioxide layer was fonned. Then, in the electrolytic solution containing pyrrole monomer 0.5 mol/l and 2-naphthalene 
sulfonic-acid sodium 0.3 mol/l, the electrolysis-with-constant-current polymerization (0.5mA/piece, 90 minutes) was performed between 
external electrodes, and the polypyrrole fihn by electrolytic polymerization was formed. On the polypyrrole film, colloidal carbon and the 
silver paste were applied, the conductive paint film was formed, after taking out a counter electrode from the part, the mould was carried out 
by the epoxy resin and the capacitor rated voltage 25 V and whose rated electrostatic capacity are 2.2 micro F was completed. The initial 
property of the obtained capacitor is shown in Table 1 . 



[0021] 
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Electrostatic capacity (C) and dielectric loss (tandelta) show the measured value in 120Hz, and equivalent series resistance (ESR) shows the 

measured value in lOOkHz. The leakage current (LC) shows rated voltage and the measured value for 1 minute. 

[0022] 

[Effect of the Invention] According to the manufacture method of the solid electrolytic capacitor which covers with an electrodeposted 
polyimide a part of portion [ at least ] which does not form the solid electrolyte of the valve action surface of metal in which the dielectric 
oxide fiUn of this invention was formed, there is no generating of a pinhole etc., it is uniform, and insulation-ization which was excellent in 
adhesion intensity can be performed, and thermal resistance can manufacture the good outstanding capacitor small [ the leakage current ]. 
Moreover, since a polyimide can be once formed in the whole surface by electrodeposition also with a large area foil, mass-production nature 
is also excellent. 
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CLAIMS 



[Claim(s)] 

[Claim I ] The manufacture method of the sohd electrolytic capacitor which carries out dehydration hardening and is characterized by 
forming and insulation-izing a polyimide film after forming a polyamic-acid film according to electrodeposition from the electrodeposted 
liquid which contains a polyamic-acid salt in a part of portion [ at least ] which does not form a solid electrolyte in the solid electrolytic 
capacitor which comes to form a solid electrolyte in the position of the request on the valve action metal in which the dielectric oxide fibn 
was formed on the front face. 

[Claim 2] The manufacture method of the solid electrolytic capacitor according to claim 1 characterized by performing masking removable 
in the position of the request which forms a solid electrolyte. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the ** type view of masking screen-stenciled on the aluminum plate. 

[Drawing 2] It is the ** type view which masked on screen-stencil and the polyimide tape on the aluminum plate. 
[Drawing 3] It is explanatory drawing of the process which cuts an aluminum plate on an electrodeposted polyimide fihn. 
[Description of Notations] 

1 Aluminum Plate 

2 Masking by Screen-stencil 

3 Masking on Polyimide Tape 

4 Polypyrrole Fihn 

5 Electrodeposted Polyimide Fihn 

6 Cutting Part 
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electrolyte is not formed, then, forming a polyamide film 
and insulating the film. 

CONSTITUTION: Solid electrolyte is formed at a desired 
position on valve action metal such as aluminum on 
which a dielectric oxide film is formed. At least on a part 
in the area where the solid electrolyte is not formed, a 
polyamic acid film is formed of electrocoating liquid that 
contains a salt of polyamic acid by electrocating. Then, a 
polyimide film is formed by dehyd rate-setting to permit 
insulation. Removable masking is performed at a desired 
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position on which the solid electrolyte is formed. When 
aluminum is used as the valve action metal, the surface 
of aluminum foil is etched, electrolytic oxidation is 
performed in solution such as adipic acid ammonium and 
the dielectric oxide film is formed. Then, only the part on 
which the solid electrolyte is formed is masked. 
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